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Abstract 
When experts leave organizations due to retirement or turnover, their valuable experience, skills and knowledge often depart with 
them. A major challenge facing organizations across various domains is their ability to capture and transfer this expertise to the 
younger workforce. This becomes increasingly problematic as organizations grow and hire large quantities of new employees. 
Ideally, novices would be trained to think like those experts that they must replace. However, it is not easy to design and deliver 
the right kind of training. There are several conceptual and practical considerations to be addressed. The ShadowBox method 
[1,2] offers organizations a flexible and innovative training solution. ShadowBox training uses scenario-based instruction to train 
novices in the perceptual and cognitive skills of experts within their domain, and it can also serve as a diagnostic tool prior to 
training. The underlying approach and training format allows ShadowBox to accommodate many of the organizational 
constraints that face training developers today. 
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1. Introduction 
As many organizations face the attrition of their experts from turnover and retirement, there is an emerging need 
to maintain expertise within the workplace and to accelerate its development in younger workers. This is especially 
a challenge when organizations hire large numbers of employees at once and need to get them up to speed quickly. 
If the effects are not already being felt in the workforce, by the year 2030, virtually all of the Baby Boomers (i.e., 
the 20% of the American population born between 1946 and 1964) will have all reached retirement age [3], and a 
significant portion of the most experienced members of the workforce will be leaving their jobs behind to younger, 
less experienced talent. Further, in the 12 months leading up to February 2015, there were 56.1 million instances of 
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turnover (i.e., quits, layoffs, discharges, and other separations) in the United States, leaving organizations to contend 
with the challenge of a revolving door of talent [4]. 
The skills and knowledge that experts have acquired from years of domain experience and practice are largely 
intangible and not easily transferable to new trainees. Traditional approaches to training novices, including rule and 
procedure-based instruction, might not be sufficient to bridge the gap between novice and expert understanding [5]. 
Alternatively, novices may acquire expertise through informal channels such as coaching, mentoring, and on-the-job 
training. While these informal channels are useful, they are not scalable to large groups of novices [6]. 
Organizations seek approaches to capture and transfer expertise in a way that is effective, quick and efficient. These 
approaches cannot assume that the way to develop expertise is through intensive exposure to rules, procedures, and 
declarative knowledge. Instead, novices benefit more from training that allows them to think like an expert as they 
acquire domain experience. Through repeated exposure, they can learn to solve problems and make decisions more 
like an expert. Effective training will develop the perceptual and cognitive skills employed by experts to organize 
and make sense of incoming information, adjust to changing goals, and set courses of action.      
Not only do training developers face the challenge of capturing and teaching the expert mindset (i.e., a way to 
understand what is going on in a situation), but they also have to recognize and accommodate to organizational 
constraints. For example, domain experts, instructors, and trainees have limited availability. Resources such as 
funding, technology, existing training, and physical space will influence logistics and training possibilities. 
Additionally, organizations may recognize the need for additional or improved training, but they may not have a 
clear idea of the desired training objectives or outcomes. Given these considerations, practice innovations, like the 
ShadowBox™ method [1,2], help organizations to overcome these challenges and train novice workers to think 
more like experts. 
2. Practice innovation 
The ShadowBox method is a flexible, scenario-based training technique, originally developed to train New York 
State and City Fire Department Officers [1], that allows trainees to see the world through the eyes of experts without 
the experts having to be present. We use the ShadowBox method to assess cognitive and perceptual skills and to 
develop and deliver training that leverages the knowledge of domain experts. The goal is for trainees, who lack 
years of domain experience, to make decisions more like those individuals who have expertise in their field. 
ShadowBox asks trainees to make decisions at various points in realistic, domain-specific scenarios, rank a pre-
determined set of options, and then provide their rationale for those rankings. Trainees then review the rankings and 
rationale provided by a panel of experts for the same scenarios. Finally, trainees describe the differences between 
the experts’ rankings and rationale and their own rankings and rationale. This method has been used across many 
domains. To date, ShadowBox training has been employed in the military, law enforcement, healthcare, social 
services, and petrochemical domains. 
ShadowBox addresses several theoretical and practical concerns facing training developers today. Thought it 
important for novices to learn rules and procedures, ShadowBox trains the higher-level, cognitive skills and tacit 
knowledge that characterize the expert mindset using realistic, complex scenarios. Second, organizations face time 
and resource constraints when deciding how to develop and deliver training. Domain experts are difficult to come 
by, trainee and instructor schedules are busy, and training platforms may already exist that must be utilized. 
ShadowBox employs a flexible approach to development and delivery to address these practical constraints. Finally, 
training can be more effective when it is tailored to accommodate individual trainee differences. To begin 
addressing this need, we have also adapted ShadowBox to function as a pre-training diagnostic tool. The following 
sections discuss these topics and their respective solutions in greater detail. 
2.1. Training an expert mindset 
Expertise is often defined as having at least 10,000 hours of experience within a domain [7,8,9]. However, it is 
not just how many hours workers accumulate, it is what they learn during those hours and how they apply them in 
the workplace. Experts differ from novices in the way that they think about situations and make decisions, and this 
is particularly noticeable in complex domains where individuals must manage uncertainty, ambiguity, shifting goals, 
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time pressures, and ill-defined tasks [10]. Experts are more adept than novices at detecting and dealing with 
unexpected situations. They are able to do this, in large part, by drawing from an extensive variety of experiences. 
Experts demonstrate finer perceptual skills, which allow them to identify patterns, critical cues, and missing 
information in a situation. Overall, experts tend to “see the bigger picture” and exhibit a deeper understanding of 
problems than do novices [11]. 
Training novices to think like experts involves more than providing them with sophisticated rules, procedures, 
and declarative knowledge. While these components are important, they are more useful for well-defined domains 
and less useful for managing dynamic domains (e.g., military, aviation, firefighting). Training for novices is more 
valuable when it reflects the way that experts learn and develop expertise. According to Klein [12], experts develop 
expertise through deliberate practice, extensive experience, diagnostic and timely feedback, thoughtful review of 
previous experiences, and lessons learned from mistakes. Training for novices, then, will be most effective when it 
serves as a platform for enhancing perceptual and pattern-recognition skills, provides useful feedback, facilitates the 
development higher-level cognitive skills, and exposes novices to a variety of relevant experiences within the 
domain [13]. While this type of training will not immediately transform a novice to an expert, the goal is to speed up 
the learning curve so that novices are more equipped to manage complexity and uncertainty in the workplace. 
The ShadowBox method uses a scenario-based instructional approach to train novices in the expert mindset. 
Scenarios provide a context for learning that traditional instruction often lacks. Trainees are more motivated to learn, 
comprehend learning concepts more effectively, and demonstrate more significant learning outcomes when 
knowledge, skills and abilities (KSA) are situated in a relevant context in which trainees can directly apply what 
they have learned [14]. This is particularly true for KSA that are complex in nature [15]. ShadowBox scenarios 
incorporate authentic domain challenges with rich detail and complexity, which encourages novices to engage in 
each scenario as if it were real. These scenarios provide novices with situations where they can deliberately practice 
their perceptual and cognitive skills. ShadowBox training also includes comprehensive feedback from domain 
experts, which provides novices with the opportunity to compare their decisions to the experts’, gain valuable 
insights, and reflect on lessons learned.  
ShadowBox training supports the acquisition and training of the expert mindset within a variety of domains. For 
example, we are currently using ShadowBox to train novice nurses specializing in geriatrics to think more like 
expert nurses. The ShadowBox nursing training moves beyond the rules and procedures needed to properly 
administer medications, monitor patient responses to medication, and communicate effectively with patients and 
staff. We are training new nurses how to assess dynamic and time-sensitive situations, prioritize potentially 
conflicting goals and actions, and anticipate upcoming problems with patients. 
We have also used ShadowBox to train Marines and Army soldiers to be “Good Strangers”, which emphasizes 
the social skills necessary for positive encounters with civilians that promote cooperation and voluntary compliance 
rather than coercion and resentment (e.g., de-escalation, rapport-building) [16]. Instead of training a list of KSA for 
social competence, our goal was to modify warfighters’ professional mindsets using ShadowBox scenarios centered 
on unconventional warfare topics, such as peacekeeping and counter-insurgency. This training provided detailed 
instruction and feedback from military experts about balancing security and trust-building tactics in kinetic and 
peacekeeping environments. ShadowBox training is consistent with other military applications such as tactical 
decision games [17] and Situation Judgment Tests [18], where the goal is to enhance warfighters’ ability to adapt 
and respond to unfamiliar military environments. 
2.2. Versatile development and delivery 
The flexibility of ShadowBox allows us to work within an organization’s practical constraints during the training 
development and delivery process. Our primary goals are to 1) generate task relevant training content using 
organizational experts and 2) deliver the training using the most appropriate platform, whether it is paper and pencil, 
tablet, mobile, or desktop.  
First, the ShadowBox method leverages the time and expertise of an organization’s domain experts. Domain 
experts are critical to the success of a training program. They possess the experience, knowledge, and skills to 
identify and define appropriate training objectives, inform relevant training content, and often, serve as course 
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instructors. However, domain experts can be hard to come by, costly, and/or too busy to assist in all phases of 
training development and delivery. The first step in the ShadowBox method is to assist organizations in identifying 
appropriate domain experts. Once we have identified them, we conduct Cognitive Task Analysis (CTA) interviews 
[19] with the domain experts to inform the development of realistic scenarios, decision points, response options, and 
expert feedback. Because the expert feedback is embedded in the training materials, the experts themselves are not 
needed to serve as instructors or facilitators. 
Second, ShadowBox training is flexible in its delivery in order to meet constrained or evolving work demands. 
Trainees and instructors often have busy schedules and training may not be given high priority. Also, an 
organization may request that training is accessible outside of the classroom or even out in the field (e.g., training 
for deployed military settings). To address usability and portability issues, we developed a web-based version of 
ShadowBox training that is available on desktop computers and Android tablets. These formats also include a self-
guided training option that allows users to complete training on their own time, without an instructor. These 
technologies scale up to train large numbers of trainees, and they also use audio and video capabilities to enhance 
scenario fidelity and promote trainee engagement. Additionally, the mobile and tablet versions afford portable 
training for use outside of the classroom. 
Finally, ShadowBox training can provide additional value to an organization’s existing training technologies. If 
the organization wishes to retain their existing technology, we identify ways in which ShadowBox can complement 
and extend current capabilities. For example, many organizations have made considerable investments in simulation 
capability. Simulations let trainees explore and respond to unique and dynamic scenarios, but simulations typically 
do not provide real-time, cognitive feedback to improve trainee understanding of decisions made during the 
simulation. The ShadowBox method was used to enhance a high fidelity simulation-training course for 
petrochemical panel operators. By integrating the ShadowBox method, we were able to embed critical decision 
points throughout the simulation experience to direct trainees to think about their actions and implications. This 
addition benefits trainees in two ways. First, they are able to recognize the expert mindset within a realistic context 
and link the expert reasoning to actual strategy, which they can internalize and apply to actual situations in the 
workplace. Secondly, trainees are able to compare how their approach and rationale compares to those of the 
experts’.  
2.3. ShadowBox as a diagnostic tool 
In addition to its use as a training tool, we have also adapted ShadowBox to function as a diagnostic tool. 
Trainees will enter training with different mindsets. A trainee’s mindset may already be similar to the mindset that 
the organization wishes to train, or it could be drastically different. If trainees have more experience within the 
target domain, or have a mindset that is more aligned with the desired mindset, they may lose motivation as they 
progress through content that they have already mastered. In contrast, trainees whose initial mindset or previous 
experiences are misaligned with the desired training outcomes may need more practice with certain training content. 
While traditional training tends to use a one-size-fits-all approach, we believe that training can be most effective 
when it is tailored to relevant, individual trainee differences.  
To address this, we begin by working with organizations to identify their cognitive training objectives. Once we 
have identified training objectives, we can define the desired mindset (i.e., the mindset that the organization would 
like to train). We also identify other, related mindsets that trainees may already have upon entering training. While 
there are established diagnostic measures for assessing other trainee characteristics that may be relevant to training, 
such as attitudes (e.g., the Generalized Ethnocentrism Scale) or personality traits (e.g., the International Personality 
Item Pool), we use ShadowBox scenarios to assess the specific mindsets that are relevant to each organization’s 
training objectives. Specifically, we use trainees’ rankings and rationale for scenario decision points to provide 
information regarding initial trainee mindsets. 
For example, we adapted ShadowBox to create the Good Stranger (GS) Diagnostic Tool for assessment purposes 
with the Military [20]. The GS Diagnostic Tool uses brief military scenarios to assess the extent to which a trainee 
holds the “Good Stranger” mindset versus other mindsets (e.g., “Rules and Procedures” mindset) when engaging in 
social military-to-civilian encounters. This tool allows the trainer to generate individualized learning conditions by 
establishing individual Good Stranger baselines at the start of the course. 
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Fig. 1. Interaction and learning effect. 
We also used ShadowBox as a diagnostic tool for Child Protective Services (CPS) workers [21] tool uses realistic 
child protection scenarios to uncover a variety of caseworker approaches to challenging cases. We plan to use 
findings from this study to further advance the development of a diagnostic tool that can be used for initial 
assessment of CPS trainee mindsets. 
3. Applications and findings 
We have evaluated the paper and tablet-based versions of ShadowBox training in the firefighting and military 
domains. We used ShadowBox to evaluate trainee performance, which can sometimes be difficult to define in 
complex domains. Organization executives typically want to see performance improvements before implementing 
field-ready training. To assess training performance, we compared the trainees’ scenario rankings with the experts’ 
rankings. This performance metric is particularly useful for organizations that do not have in-house performance 
metrics.  
Hintze [1] evaluated the effectiveness of the ShadowBox method (paper-and-pen version) with firefighters using 
a between-subjects design. In just a few hours of training, firefighters who received expert feedback improved their 
decision-making performance by 18% (p < .001), compared to the firefighters who did not receive expert feedback. 
A later experiment examining social interaction skills in the military sector also yielded significant performance 
improvements. Warfighters who received expert feedback (experimental group) in a half-day training session 
improved their alignment with the expert rationale by 28% (p < .05), outperforming those who did not receive expert 
feedback (control group; see Figure 1) [22].  
In addition to paper-based social skill training, Klein and colleagues [22] evaluated the effectiveness of a portable 
ShadowBox Android application (Mobile Application ShadowBox Training; MAST) using mobile tablets in the 
military sector. Warfighters receiving social skills training experienced similar performance using MAST and the 
paper-and-pencil training. Warfighters using MAST significantly improved their ability to match the experts by 21% 
(p < .05) over the course of the training. Training with MAST required less than half the time required for paper-
and-pencil training, yet experienced similar results, suggesting that ShadowBox training can be provided quickly 
and effectively in the field using portable technologies.  
4. Future directions 
We will continue to extend the capabilities of ShadowBox training to develop more efficient ways to bridge the 
gap between novices and experts and to meet the evolving needs of organizations. First, for organizations that 
require multi-site training, we plan to conduct generalizability assessments of ShadowBox. Though organizations 
likely demonstrate inter-site differences, we anticipate that ShadowBox training can yield similar training outcomes 
for multi-site organizations. Additionally, more research is needed to validate the effectiveness of ShadowBox using 
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organizational performance metrics. Specifically, we plan to assess the relationships between Shadowbox training 
performance (e.g., alignment with the experts) and job performance. 
Second, the web-based platform used for the mobile, tablet, and desktop versions of ShadowBox training has the 
potential to support more enriched features in future versions. We plan to incorporate more opportunities for trainee 
interaction to improve the fidelity of scenarios and increase trainee engagement. We will continue to explore and 
expand the ways that ShadowBox can support existing platforms, such as virtual reality and simulators.  
Finally, we plan to extend the ShadowBox capability as a diagnostic tool. Though we currently use the paper-
based version to implement ShadowBox as a diagnostic tool, we plan to integrate the diagnostic tool into our web-
based platform. This will allow us to make ShadowBox training adaptive so that modules could progress at a 
flexible pace based on information from each trainee’s assessment profile. 
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